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* NOTICES * 

JPO and XNPIT are not: responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the engine starting control unit with which is made to reverse the crankshaft to a 
position and the next engine starting is equipped after an engine shutdown The starter motor which 
rotates normally and reverses a crankshaft, and the inversion control means which starts the 
inversion energization to a starter motor after an engine shutdown, A crank angle detection means to 
detect that the crankshaft to reverse reached the top dead center equivalent angle of a piston, An 
inversion load detection means to detect the inversion load of said crankshaft is included. Said 
inversion control means The engine starting control unit characterized by that the attainment to the 
top dead center equivalent angle of a crankshaft was detected by said crank angle detection means 
and that the rise of an inversion load was detected by said inversion load detection means, and 
answering ******** or the earlier one and ending said inversion energization. 
[Claim 2] It is the engine starting control unit according to claim 1 characterized by reducing rather 
than while a crankshaft passing through other include-angle regions while a crankshaft passes the 
driving torque at the time of reversing said starter motor through said top dead center equivalent 
angle and its near region. 

[Claim 3] Said inversion load detection means is an engine starting control unit according to claim 1 
characterized by detecting an inversion load based on change of the angular velocity of the 
crankshaft to reverse. 

[Claim 4] Said inversion load detection means is an engine starting control unit according to claim 3 
characterized by representing change of the angular velocity of said crankshaft with change of the 
angular velocity of the starter motor detected by said angle-of-rotation detection means including an 
angle-of-rotation detection means by which said starter motor detects the angle of rotation. 
[Claim 5] It is the engine starting control unit according to claim 1 to 4 which said engine is a four 
stroke cycle engine, and is characterized by said crank angle detection means being a pulser for 
ignition which detects ignition timing. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2 4/27/2007 



JP,2002-130095,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and INPIT aire not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the engine starting control device which carries out 
cranking of the engine by the starter motor, and is put into operation, and relates to the engine 
starting control device which carries out cranking of the crankshaft to a position to hard flow after an 
engine shutdown, and improves startability especially. 
[0002] 

[Description of the Prior Art] In order to reduce the cranking torque at the time of putting an engine 
into operation and to raise engine startability, before putting an engine into operation, inverse 
rotation of the crankshaft is carried out, it returns to a position, and the technique of improving 
engine startability is indicated by JP,6-64451,A or JP,7-71350,A by putting an engine into operation 
from the inversion location concerned. 
[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, since 
a crankshaft is reversed with big cranking torque, a crankshaft is returned, until just before reaching 
the compression top dead center through which it passed at the time of normal rotation. For this 
reason, if the inversion energization to a drive (starter) motor is judged, a crankshaft will advance in 
the normal rotation direction according to the compression reaction force of a piston. 
[0004] Here, in the control system which makes it reverse at the time of engine starting, and rotates a 
crankshaft normally immediately after that like the above-mentioned conventional technique, since 
said compression reaction force and the normal rotation driving force by the starter motor get across 
to a crankshaft at coincidence, although a crankshaft advances in the normal rotation direction 
according to said compression reaction force, thereby, startability is not spoiled. 
[0005] On the other hand, in the system which is reversed to a position not immediately after the 
time of engine starting but immediately after an engine shutdown, and equips the next engine starting 
with a crankshaft, when the crankshaft advanced in the normal rotation direction according to the 
compression reaction force of a piston, since an inlet length became short at the time of the next 
engine starting, desired inertial force was not obtained, but there was a problem that engine 
startability was not fully improvable. 

[0006] The purpose of this invention is in the inversion control with which solves the technical 
problem of the above-mentioned conventional technique, is made to reverse a crankshaft to a 
position immediately after an engine shutdown, and the next engine starting is equipped to enable it 
to fully improve engine startability. 
[0007] 

[Means for Solving the Problem] In the engine starting control unit with which it is made to reverse 
to a position and this invention equips the next engine starting with the crankshaft after an engine 
shutdown in order to attain the above-mentioned purpose The starter motor which rotates normally 
and reverses a crankshaft, and the inversion control means which starts the inversion energization to 
a starter motor after an engine shutdown, A crank angle detection means to detect that the crankshaft 
to reverse reached the top dead center equivalent angle of a piston, An inversion load detection 
means to detect the inversion load of a crankshaft is included. Said inversion control means It is 
characterized by that the attainment to the top dead center equivalent angle of a crankshaft was 
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detected by the crank angle detection means and that the rise of an inversion load was detected by 
the inversion load detection means, and answering ******** or the earlier one and ending inversion 
energization. 

[0008] If according to the above-mentioned description a crankshaft reaches to a top dead center 
equivalent angle in front rather than the inversion load of a crankshaft goes up, the location 
concerned will be predicted near the exhaust air top dead center. Therefore, if inversion energization 
is stopped in the location concerned, with inertial force, it can be made to be able to reverse further 
and a crankshaft can be returned to this side (at the time of an inversion) of a compression top dead 
center. 

[0009] On the other hand, if the inversion load of a crankshaft goes up in front rather than a 
crankshaft reaches to a top dead center equivalent angle, since the location concerned is already 
before a compression top dead center (at the time of an inversion), if inversion energization is 
stopped here, it will be before a compression top dead center (at the time of an inversion), and a 
crankshaft can be stopped in the small location of compression reaction force. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a 
drawing. Drawing 1 is the whole motor-scooter mold motor bicycle side elevation which applied the 
generation-of-electrical-energy control unit for cars of this invention. 

[001 1] It is connected through the floor section 4 with low car-body anterior part and car-body 
posterior part, and the car-body frame which makes the frame of a car body consists of a down tube 
6 and a Maine pipe 7 in general. A fuel tank and a receipt box (not shown [ both ]) are supported 
with the Maine pipe 7, and the sheet 8 is arranged in the upper part. 

[0012] It is supported to revolve by the steering head 5, and a handle 1 1 is formed up, a front fork 12 
is caudad prolonged in the car-body anterior part, and the front wheel FW is supported to revolve 
with it by the lower limit. The upper part of a handle 1 1 is covered with the handle covering 13 
which served as the gauge board. A bracket 15 protrudes on the standup section lower limit of the 
Maine pipe 7, and connection support of the rocking of the hanger bracket 18 of the swing unit 2 is 
enabled through the link member 16 at this bracket 15. 

[0013] The four stroke cycle engine E of a single cylinder is carried in the anterior part at the swing 
unit 2. It applies to back from this engine E, the belt type nonstep variable speed gear 10 is 
constituted, and the rear wheel RW is supported to revolve by the moderation device 9 prepared in 
that posterior part through the centrifugal clutch. The rear shock absorber 3 is infixed between the 
upper limit of this moderation device 9, and the up flection of the Maine pipe 7. The air cleaner 14 
connected with the carburetor 1 7 and this carburetor 1 7 which were connected to the inlet pipe 1 9 
which extended from Engine E is arranged in the anterior part of the swing unit 2. 
[0014] Drawing 2 is the sectional view which cut said swing unit 2 along with the crankshaft 201, 
and expresses that the same sign as the above is the same, or an equivalent part. 
[0015] The swing unit 2 is covered with the crank case 202 constituted by coalescing in the crank 
cases 202L and 202R on either side, and the crankshaft 201 is supported free [ rotation ] by the 
bearings 208 and 209 fixed to crank-case 202R. The connecting rod (not shown) is connected with 
the crankshaft 201 through the crank pin 213. 

[0016] Left crank-case 202L serves as the belt type infinitely variable room case, and the belt driving 
pulley 210 is formed in the crankshaft 201 prolonged to left crank-case 202L pivotable. The belt 
driving pulley 210 consists of fixed side pulley half object 210L and movable side pulley half object 
21 OR, fixed side pulley half object 210L fixes through a boss 21 1 in the left end section of a 
crankshaft 201 , and spline fitting of the movable side pulley half object 21 OR can be carried out to a 
crankshaft 201 on the right-hand side, and it can approach and desert fixed side pulley half object 
210L. Between both pulley half object 2 10L and 21 OR, V belt 212 is rolled almost. 
[0017] On the right-hand side of movable side pulley half object 21 OR, the cam plate 215 has fixed 
to the crankshaft 201, and slide piece 215a prepared in the periphery edge is engaging with cam plate 
sliding boss section 210Ra formed in shaft orientations at the periphery edge of movable side pulley 
half object 210R free [ sliding ]. The cam plate 215 of movable side pulley half object 210R has the 
taper side where periphery approach inclined in the cam plate 215 side, and the dry wait pole 216 is 
held in the dead air space between this taper side and movable pulley half object 21 OR. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 4/27/2007 



JP,2002-130095,A [DETAILED DESCRIPTION] 



Page 3 of 5 



[0018] If the rotational speed of a crankshaft 201 increases, said dry wait ball 216 of movable side 
pulley half object 21 OR and a cam plate 215 which does [ both ] and rotates moves in the centrifugal 
direction according to a centrifugal force, and movable side pulley half object 21 OR will be pressed 
by the dry wait ball 216, will move to a left, and will approach fixed side pulley half object 210L. 
Consequently, V belt 212 inserted between both pulley half object 210L and 21 OR moves in the 
centrifugal direction, and the diameter of volume credit becomes large. 

[0019] The passive-movement pulley (not shown) corresponding to said belt driving pulley 210 is 
formed in the posterior part of a car, and V belt 212 is almost wound around this passive-movement 
pulley. According to this belt transfer device, regulating automatically of the power of Engine E is 
carried out, it is told to a centrifugal clutch, and drives a rear wheel RW through said moderation 
device 9 grade. 

[0020] In right crank-case 202R, a starter-cum-the generator 1 which combined the starter motor and 
the AC generator is arranged. In a starter-cum-the generator 1 , the outer rotor 60 is being fixed to the 
tip taper section of a crankshaft 201 with the screw 253. The inner stator 50 arranged inside an outer 
rotor 60 is screwed on a crank case 202 with a bolt 279, and is supported. 

[0021] The fan 280 has fixed a part for the hem part of the central cone section 280a to the outer 
rotor 60 with the bolt 246, and the fan 280 is covered with the fan cover 281 through the radiator 
282. 

[0022] On the crankshaft 201, the sprocket 231 is being fixed between said a starter-cum-generators 
1 and bearings 209, and the chain for driving a cam shaft (not shown) from a crankshaft 201 is 
almost wound around this sprocket 23 1 . In addition, said sprocket 23 1 is formed in one with the gear 
232 for transmitting power to the pump made to circulate through lubrication oil. 
[0023] Drawing 3 is the block diagram of the control system of a starter-cum-said generator 1, and 
expresses that the same sign as the above is the same, or an equivalent part. 

[0024] The three-phase-circuit full-wave-rectification bridge circuit 400 which carries out full wave 
rectification of the three-phase alternating current which the generator ability of a starter-cum-the 
generator 1 generates, the regulator 100 which restricts the output of the full-wave-rectification 
bridge circuit 400 to the regulation electrical potential difference (regulator operating potential:, for 
example, 14.5 V) of a schedule, and the swing back control section 700 which reverses a crankshaft 
201 to a position after an engine shutdown are formed in ECU. 

[0025] The Rota angle sensor 29, an ignition coil 21, the throttle sensor 23, the fuel sensor 24, the 
sheet switch 25, an idle switch 26, the cooling coolant temperature sensor 27, and the ignition pulser 
30 are connected to ECU, and a detecting signal is inputted into ECU from each part. The ignition 
plug 22 is connected to secondary [ of an ignition coil 21 ]. 

[0026] Furthermore, the starter relay 34, a starting switch 35, the stop switches 36 and 37, the 
standby indicator 38, the fuel indicator 39, a speed sensor 40, auto BAISUTA 41, and a headlight 42 
are connected to ECU. A dimmer switch 43 is formed in a headlight 42. 

[0027] A current is supplied to above-mentioned each part from a dc-battery 46 through the Maine 
fuse 44 and a main switch 45. In addition, while direct continuation of the dc-battery 46 is carried 
out to ECU by the starter relay 34, it has the circuit connected to ECU only through the Maine fuse 
44 without a main switch 45. 

[0028] Drawing 4 is drawing having shown the configuration of the principal part concerning swing 
back control of said ECU, and the three-phase-circuit full-wave-rectification bridge circuit 400 
carries out parallel connection of the 3 sets of two FET by which series connection was carried out, 
and is constituted. 

[0029] In the swing back control section 700, the stage judging section 73 divides one rotation of a 
crankshaft 201 into 36 stages of stage #0-#35 based on the output signal of the Rota angle sensor 29, 
and judges a current stage by making into a criteria stage (stage #0) detection timing of the pulse 
signal which the ignition pulser 30 generates. 

[0030] The stage pass time detection section 74 is based on time amount after said stage judging 
section 73 judges a new stage until it judges the next stage, and is pass time deltatn of the stage 
concerned. It detects. The inversion control section 75 is pass time deltatn detected by the judgment 
result by said stage judging section 73, and said stage pass time detection section 74. It is based and 
an inversion drive command is generated. 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 4/27/2007 



JP,2002-130095,A [DETAILED DESCRIPTION] 



Page 4 of 5 



[0031] The duty ratio setting section 72 controls dynamically the duty ratio of the gate voltage 
supplied to each power FET of the full-wave-rectification bridge circuit 400 based on the judgment 
result by said stage judging section 73. A driver 71 supplies the driving pulse of said set-up duty 
ratio to each power FET of the full-wave-rectification bridge circuit 400. 
[0032] Subsequently, the above-mentioned actuation of the swing back control section 700 is 
explained with reference to the flow chart of drawing 5 , and the explanatory view of drawing 6 of 
operation. Drawing 6 (a) The relation between the cranking torque (inversion load) taken to reverse a 
crankshaft 201 and whenever [ crank angle ] is shown, and cranking torque goes up rapidly, just 
before reaching a compression top dead center (at the time of an inversion). This drawing (b) The 
relation between whenever [ crank angle ], and a stage is shown, and it is this drawing (c). Change of 
the angular velocity of the crankshaft at the time of an inversion is shown. 

[0033] If an engine shutdown is detected at step SI 1, at steps S12 and SI 3, the current stage already 
judged in the stage judging section 73 will be referred to. Here, if a current stage is either of stage 
#0-#l 1, it will progress to step SI 4, if it is either of stage #12-#32, it will progress to step SI 5, and if 
it is except it (namely, either of stage #33-#35), it will progress to step S16. At steps S14 and S16, 
the duty ratio of a driving pulse is set up to 70% in the duty ratio setting section 77, and it is set up to 
80% at step SI 5. 

[0034] The dynamic control of such duty ratio is performed at the other include angle in order to 
enable a quick inversion drive, while fully reducing the angular velocity of a crankshaft 201 before 
[ that cranking torque increases ] a compression top dead center equivalent angle (at the time of an 
inversion) at the time of an inversion so that it may explain in full detail behind. 
[0035] At step SI 7, a driver 71 controls each power FET of the full-wave-rectification bridge circuit 
400 by said set-up duty ratio, and starts inversion energization. Resistance-welding-time deltatn of 
stage #n which passed at step SI 8 It is measured by said stage pass time detection section 74. 
[0036] At step SI 9, it is judged in the inversion control section 75 whether the crankshaft 201 passed 
stage #0 (a top dead center near [ i.e., ]). If stage #0 is not passed, in step S21, the ratio [delta tn/delta 
tn-1] of pass time deltatn of said stage #n which passed immediately before, and pass time deltatn- 1 
of stage # (n-1) which passed before that is compared with a reference value Rref (this operation 
gestalt 4/3). Said pass time ratio [delta tn/delta tn-1] is a reference value Rref. If it has not exceeded, 
it returns to said step SI 2, an inversion drive is connected, and each processing described above in 
parallel with this is repeated. 

[0037] Here, an engine shutdown location, i.e., an inversion starting position, is drawing 6 (c). As 
Curve A showed The side near [ mid-position / of the compression top dead center of last time and 
next time ] a next compression top dead center, if it puts in another way After passing through an 
exhaust air top dead center (at the time of normal rotation), in spite of carrying out the inversion 
drive of a starter-cum-the generator 1 to it being the process in which a compression top dead center 
is reached by 70% of duty ratio, a crankshaft can pass stage #0 (exhaust air top dead center). 
Therefore, this is detected in step SI 9, it progresses to step S20, and it is judged whether the 
crankshaft 201 reached stage #32. If judged with the crankshaft 201 having reached stage #32, since 
said inversion energization will be stopped in step S22, after carrying out inverse rotation of the 
crankshaft further with inertial force, it stops after that. 

[0038] On the other hand, an inversion starting position is drawing 6 (c). As Curve B showed, if it 
puts in another way, the side near [ mid-position / of the compression top dead center of last time and 
next time ] the last compression top dead center Since the inversion drive of a starter-cum-the 
generator 1 is carried out to it being the process in which an exhaust air top dead center is reached by 
70% of duty ratio after passing through a compression top dead center (at the time of normal 
rotation) An inversion load is drawing 6 (a). If it goes up in this side (at the time of an inversion) 
which results in stage #0 as shown, the angular velocity of a crankshaft 201 will fall rapidly. And in 
step S21, if said pass time ratio [delta tn/delta tn-1] is judged to be 4/3 or more [ of a reference 
value ], said inversion energization will be stopped in step S22, and the inversion of a crankshaft will 
stop to coincidence mostly with a halt of energization. 

[0039] Thus, if it supervises whether the angular velocity of whether the crankshaft passed the top 
dead center equivalent angle and a crankshaft fell and a crankshaft passes through a top dead center 
with this operation gestalt at the time of an inversion at the time of the inversion drive after an 
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engine shutdown Since inversion energization is ended also when inversion energization is ended 
and the angular velocity of a crankshaft falls according to increase of an inversion load immediately 
after that, irrespective of an inversion starting position, it is before the last compression top dead 
center (at the time of an inversion), and a crankshaft can be returned to the low location of 
compression reaction force. 

[0040] Furthermore, since the angular velocity of a crankshaft 201 was detected based on the output 
of the Rota angle sensor 29 which detects the Rota include angle (namely, stage) of a starter-cum-the 
generator 1 with this operation gestalt, it is not necessary to form separately the sensor for detecting 
the include angle of a crankshaft 201 . 
[0041] 

[Effect of the Invention] According to this invention, the following effectiveness is attained. 
[0042] (1) If the attainment to the top dead center equivalent angle of a crankshaft is detected in front 
rather than a rise of the inversion load of a crankshaft is detected, since the location concerned can 
be predicted near the exhaust air top dead center, a crankshaft can be further returned to a desired 
location with inertial force by stopping inversion energization here. 

[0043] Moreover, since the location concerned is before a compression top dead center (at the time 
of an inversion) and compression reaction force is a low location when a rise of the inversion load of 
a crankshaft is detected in front rather than the attainment to the top dead center equivalent angle of a 
crankshaft is detected, a crankshaft can be stopped by stopping inversion energization here in the low 
location of compression reaction force. 

[0044] (2) The angular velocity of the crankshaft which reverses it since the inversion driving torque 
of a starter motor was reduced rather than the other location in a top dead center and its near can be 
decelerated before a compression top dead center. Therefore, it not only can prevent that a crankshaft 
exceeds a compression top dead center equivalent angle, but detection of the crankshaft having 
reached before the compression top dead center becomes easy. 

[0045] (3) If a crankshaft passes through a top dead center at the time of an inversion, since it will 
stop inversion energization immediately after that and a crankshaft will be further reversed after that 
using inertial force, the resistance welding time to a starter motor can be shortened, and reduction of 
power consumption is attained. 

[0046] (4) Since the angular velocity of a crankshaft was detected based on the output of the sensor 
which detects the Rota include angle of a starter motor, it is not necessary to form separately the 
sensor for detecting the include angle of a crankshaft 201 . 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the whole motor-scooter mold motor bicycle side elevation which applied this 
invention. 

[Drawing 2] It is the sectional view which met the crankshaft of the swing unit of drawing 1 . 
[Drawing 3] It is the block diagram of the control system of a starter-cum-a generator. 
[Drawing 4] It is the block diagram having shown the configuration of the principal part of ECU of 
drawing 3 . 

[Drawing 5] It is the flow chart of swing back control. 

[Drawing 6] It is the explanatory view of swing back control of operation. 

[Description of Notations] 

1 [ — A regulator, 201 / — A crankshaft, 400 / — A three-phase-circuit full-wave-rectification bridge 
circuit, 700 / — Swing back control section ] — A starter-cum-a generator, 2 — A swing unit, 30 — An 
ignition pulser, 100 

[Translation done.] 
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* NOTICES * 

JPO and XNPIT are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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